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'ABSTRACT

A: chemical formulation based on antimony -
oxide and halogenated copolymer binder has been
developed “to ‘impart flame. retardancy fo canvas
Various' tests pamicly fire. performance, ten-
~sile strength effect of Jlaundefing on fire performance "
- and smoke density were carried out with treated can-
~“vascloth’ to evaluate' the effectiveness of the treat:.
“ment. -
_ used to reduce fire hazards in: tents and panda]s

The results show that this treatment could. be

INTRODUCTION
. Canvas cloth  being celulosic in natiire js consi-
g dered highly flammable - becavse it is readxty ngmtcd .

and rap,ldly consumed after lgmtlon
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and the hke where con- )

‘chemical formulahq 1. base

~developed to impart flame: reta ance' o canvas"

-and. the results obtamed are,‘prescnted in. tlns SR

-—Edmar

tact - with - water ’iis::

required - but :severe weathenng is unhkt:ly"‘e gand

() Coatings - with’ Sb.,o,+cmoro Paraffins - for-,i

outdopr fabrics, _especially for m:htary use"' .

In view-of -the 1mportance of he problem, a, .

vinyi . acetate/v:nyl
cloth. Vanous evaluahon tests were carrled out

commumcauon

' : MAmm'nas-&.ME"T‘HOn R

Since - long. three’ main . types’ ‘of ﬂam: re!ardant‘
treatments for cellulosic fibres'are in-use. ~ (I) Temp- "
orary water soluble tréatment snch as ammonitm

. ?phosphates and. borates for. curtams, drapenesi

A chemical formulahon h: s‘.been devcloped for

rendenng the canvas cloth :fire retirdant. pamely -

'solvcnt suspenswn contamgng § he followmg lngrem-. =

“ents.
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deemed, unhkclyl-; (“) KT,
‘Permanent treatment, narpely.: THPG -and’’ phos.- -
pono alkanoic amides for garments, mauress txéhng,;___. .
and “interjor fabrics where . laundermgs may b
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Plasticize

* copolymier binder ..

-~ acid-atignition teriperatire for syoergistic, ., ;- .
, coge fp -ty o P URLEES L
Jeffect-and as'a binder.

WL percent

__,tfng,;égéﬁ't with-halogenated i+ . ”

s ,.:Used.as"a'-‘ solrce to prowde hysir‘g.t:hlgric:,,_..._

retardan

r and ‘flaine retardant i
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and this mixture was dispersed in a solution obtaji

by dissplving the _:‘,ha!ogenéiéd*i:dpbiy'ﬁer binder'and

phosphate salt ig ,AD estér or ketonic organic solve

Thé ﬁﬁe}:;-mens of canvas clo thwirs treated with

ihehefpofkmfeedgetype appjicaltqr?ﬂ dried-a trqom

{emperature atid “kept in~aq oven''at 60°C for abgyt

¢ ., balfan hour.and hot pressed, ; A “cheiieal rétention
S 6f6 [0 R

to render the fabric-as eflective fire retardant,

TEST METHODS o
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ceTests ...
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- (a) Fire Performa; e,

" The treated samples were  tosted as per BS,
31190 The samples: of the’ size 3175 cm % 5 cq
d"ﬁéi:lé”mounted vertically and 5 standard flame w ag
..applied. for the period of 12 seconds and then with.
' drawn. - The fire parformance js repsfted in “Rasi g

‘and Diseussion, I

© (b} Eﬂ"e'ctm, Q!:__:laundeiring
"y P e :

The durability of.the treated fabric og laundeting
was tested by repeated washings with detefgent
solution for 30 miputes in cach.case. The régyyey
obtained are given-*ih‘”jResuhs and Discussion®, . :
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T A st sispeniion s prepare. by miing O
24 iy - the-borate - salft-and finely divided antimotly. oxide |

%, addon (dry. basis): Wak'foutid'sdequate

§oCi e
PR AR

: So .C:l‘ i Agent o .
Solvent. N
e Priakhi e LR L B S Dde ot . e e ’ P g_l i .
-, Protedlure of the fabric Treatment s - " (©) Breaking Load of untréedted ‘and “treated

m' X3

tepeated- washitigs Was defermined b,

1 mmetor:Model typs “W, “(Monsanto 'London),

results obtained are’ shown' i ‘Results and Discy-

]
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) Sm"ke Density Test...

Al s e

- The specimens of the Size 1.6 cm x 7.6 cm of
Hatreated and treated canvas_c!o_th were tested jp a
. Smoke d_gz;si(y.;‘ha:;uﬁcr as per ASTM E 662-79'0,

65,1 il X 65.1.mm, is facing the
electiically hea_ted”‘rg,diam...energy“z source ‘which is
“mounted withjn an insulateqd ceramio: fiibe  gng

Positioned so ag" to produce ap irradiance Jevel of
averaged over the centralF:38.1 ‘mm

smoke Aaccumulates; The light trans.'niif‘”t_au'ce meas.

urements are used .to calculate the'spécific optica)
- density of the smoke generated - during the ‘tipe
period to reach the maximum valye, .
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R ESULTS AND DEQUSSION | TableS Tt'is elear from ‘!‘able 3 that there TRACR

e The results ofthe fire perrormanee test of untru- ‘an increase of 10-20% .in: ‘tensile strength of the

B 5"|n the case of un;reated samples, ‘flame starts travel;,- .

Wi TR
IR 2

‘ﬁﬂmdv ’to Be in the":l&mltpof sta‘ndard ‘verfical tests

gaot

to:.flame show’ nc

s Wl

pecimens are: reeorded in Tablel - treated samples and this incréase in ‘the tensile
e strength is not eonslderably Iost even after ll wash- E
lt is ewdent l‘rom the Table I and Fxgure I that .+ ings with detergent s‘oluhon. _

- ing vertically and tbe sample is completely burnt” up : Tbe results obtained from. the smoke densxty

. in 20 ‘seconds. The treated. samples when.exposed. ’chamber test in case of both the untreated and trea-
ame’’ spread and after glow of - ted_samples are shown in Figure 3. It is clear from
only 8-18 seconds’ at 30-60% re{ermon (dry-addon), - the graph that the smoke is increased .in the case of
while at the retention of 65-70% the spemmens show treated samples in ¢omparsion  to  the untreated

. Bo, ﬂame cpreac! and giow of only25econd§ ‘I‘he ( samples The smoke obsculration index (SOI) for
a samples remain: unaffected except for the charred. - the untreated acd treated samples are found as 3 015 .
portion. Thus the 70%, reténtion is most adeguate A and 19.28 mspecnvezy
- for, ﬁre retardance because the glow time 2seconds -

’ nstautu to 949 Retention, Coomnan
remams c. P %o _ment js based.on.the-synergistic ¢ffect of §b,0, and

8o The results of the fm:w performance- test “after haiogenated copolymer binder®. When -Sb,0, is

The reéaction: - mechamsm of the cheImCal treat-'

*“reveat‘ed WESBIUES W'th detergent 5011“101'-' 8re pres-~  assaciated: with - th¢ ‘halogenated copolymer binder, -

 an. excellent ﬂame retardance -is .obtained. The
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'\The res;ults 'of the tensn!e strength’ of untreated.;' i RS o
Sijs 151 ptrQngly ac:dlc and funcuons as” a dehy-

before and after repeated ~wa§ﬁiﬁgs Bre pre:sented in Pirdratmg eata!ysg,as weil as a ﬂame queneher .
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B TABLEZ
: _Eﬂ';ét of .washihgs‘og"glggglglr\qg and glow Time ... .

No. of Washings

Time of P‘lammg - Glow Time Sec. “Char lcngth'r Char Area
expctsureSec T:meSec R em ST cin?

. i,
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e Breakmg load of Untreated and Tmted Canvas Cloth T

. Before Wi_lst.ufng‘ A “ 7 After Washing

o i‘-:‘_"'Untrédted T " Treated o Untreated Treated

~ Warp L Weft 'Warp' Weft | No. of Warp o Weft “Warp Weft
ST . o= | Washing | S _ - :

50 5 0 e - s
48 029 coskE a9
AT 28 570’" " 482
45 26 5§ 462

| 45 25 540 455
a2 e n 435 242 530 44
IR N T 270 563 411

50 730 61 )
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50 61
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